The objective of this paper is twofold. First, it aims to examine the impact of informality on productivity in the Middle East and North Africa (MENA) in order to identify existing barriers to formality. Second, it pinpoints factors that boost productivity of micro and small enterprises (MSEs). Using firm-level micro data from the Egyptian and Turkish micro and small enterprises surveys, we first find that firm's age, entrepreneur's gender, age and education have a significant impact on the probability of belonging to the informal sector. In addition, we find a negative effect of informality on productivity in both Egypt and Turkey. While this result is sensitive to the estimation method for the Egyptian case, it remains robust for the Turkish one. Consequently, there is a clear and significant productivity differential between formal and informal firms in Turkey, but not in Egypt. 
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Introduction
Many researches demonstrate that micro and small enterprises (MSEs) are key drivers of productivity growth. At the macro level, informality has been found to be one of the main causes of the productivity gap between developed and developing countries. In addition, there is a strong negative correlation between a firm's formal/informal status and its productivity in developing countries. Therefore, investigating the link between productivity and informality of MSEs is crucial for two main reasons. On the one hand, to understand the determinants and consequences of informality by identifying the barriers to formality and assessing the negative impact of informality (e.g. in terms of impeding creative destruction, deterring formal firms to innovate due to unfair competition, causing congestion in the consumption of public goods,…), and concern over the wellbeing of workers in the informal sector who lack pension coverage. On the other hand, it is important to identify the right incentives and implications of enforcing and encouraging formality.
There is a two-way causality between informality and productivity: formal firms tend to be more productive than informal ones (better access to services, information, skills, technology,…), and lower productivity was found to preclude informal firms to graduate to formality (self-reinforcing dynamics confining them to small scale, inefficient and low productivity work). Low-productivity firms with limited growth potential often opt for informality. And, differences in productivity levels between formal and informal firms stem from not only the idiosyncratic features of the two types of firms, but largely, from self-selection: talented managers and skilled labor that self-selects into the formal sector. The productivity gap between formal and informal firms is found to be important for small informal businesses but much less so for large formal ones.
Given the complexity of establishing a new business in developing countries, MSEs face serious impediments in the start-up process. For this reason, they are forced to remain in the informal sector. In addition, the shift from informal to formal is also important and needs to be studied, taking into consideration the process, constraints, etc. Such barriers prevent either the creation of new firms or the growth of existing small ones. Then, economists who study developing countries have long been concerned with what they call the "missing middle".
The empirical literature on MSEs is scarce. For Egypt, most of the studies are more descriptive than empirical. For instance, El-Mahdi (2006) provides an extensive review on MSEs in Egypt. At the empirical level, El-Hamidi and Baslevent (2010) provides gender-based empirical evidence and compares the perception of growth plans, as well as determinants of economic sector, and size of the business in Egypt and Turkey. In addition, El-Hamidi (2011) finds that women are better performers than men in generating revenues, despite the fact that their revenues are almost one third that of males. What's more interesting is that women are no different from men in terms of employment growth or the efficiency of running their businesses. In Turkey, there are studies which focus on MSEs employing up to 50 persons and operating in the manufacturing industry, but predominantly in the textile sector (Cinar et al. 1987 /1988 and Evcimen et al. 1991 . These studies are based on data collected, using a sample survey in the province of Bursa. Furthermore, Cinar et al. (1988) argues that the determinants of survival and growth of small enterprises originate from both the demand and the supply side of the market. Erzan and Filiztekin (2005) finds that factors such as the level of the exchange rate, volatility of inflation and nominal interest rates as well as changes in domestic demand had exerted negative effects on value-added growth in SMEs in the manufacturing sector. Evcimen et al. (1991) observes that starting with a small initial capacity, employing at most three workers and operating at low levels of profitability are the general characteristics of sub-contractors in the textile industry located in Bursa.
On the nexus between informality and productivity, it has been found in the empirical literature that there is a productivity differential between informal and formal firms. Informal firms are less productive than formal firms (Dabla-Norriset al. 2005) . Taymaz (2009) argues that there is a significant productivity gap between informal and formal firms, and a wage gap between informal and formal workers. Moreover, the hypothesis that more educated entrepreneurs and workers move to the formal sector is supported by the data. This process of self-selection contributes to widen the productivity gap between informal and formal firms. For this reason, our paper extends this analysis by examining the impact of informality on productivity.
Clearly, one could expect a productivity differential between formal and informal firms. We start by making clear the definition of productivity that we adopt in this paper. Firms' productivity measures how much input is needed to produce the firm's output. Output is measured by the volume of goods and services. There are different measures of productivity depending upon what inputs are measured. Labor productivity measures the output per unit of labor. The unit of labor can be hours worked, or simply the number of workers. While the output per worker is easier to calculate, the number of hours worked shows the efficiency of the production process. However, this is a partial view of productivity. Total factor productivity (TFP) measures all the firm's inputs. This provides a more rounded picture of firm productivity, but it can be rather difficult to estimate. Note that, for data considerations and computational simplicity, we opted for the output per worker as the definition of productivity, despite its imperfection.
The objective of this paper is twofold. First, it aims to examine the impact of informality on productivity in the Middle East and North Africa (MENA) in order to identify existing barriers to formality. Second, it pinpoints factors that boost productivity of micro and small enterprises (MSE). Using firm-level micro data from the Egyptian and Turkish micro and small enterprises surveys, we first find that the firm's age, and the entrepreneur's gender, age and education have a significant impact on the probability of belonging to the informal sector. In addition, we find a negative effect for informality on productivity in both Egypt and Turkey. While this result is sensitive to the estimation method for the Egyptian case, it remains robust for the Turkish one. Consequently, there is a clear and significant productivity differential between formal and informal firms in Turkey, but not in Egypt.
The rest of the paper is organized as follows. Section 2 presents some stylized facts that deal with firms. Section 3 shows the econometric model. Section 4 presents the firm-level data used in this research. Section 5 displays the empirical results. Section 6 concludes.
Stylized Facts
Given the complexity of establishing a new business in developing countries, MSEs face serious impediments in the start-up process. For this reason, they are forced to remain in the informal sector. In addition, the shift from the informal sector to the formal sector is also important and needs to be studied, taking into consideration the process, constraints, etc. Such barriers prevent either the creation of new firms or the growth of existing small ones. Economists who study developing countries have long been concerned with what they call the "missing middle'" as shown in Figure 1 . The world's poorer nations frequently have large businesses (often connected with the government or with transnational corporations) and very small, informal businesses that are not legally established, don't pay taxes, and don't necessarily follow laws and safety regulations.
Micro and small enterprises significantly contribute to employment and production in emerging economies such as Egypt and Turkey. In fact, according to the Turkish Household Labor Force Surveys, MSEs constitute 99.41%of total enterprises. The share of non-agricultural MSEs' employment in total non-agricultural employment is 73%, whereas 51% of the non-agricultural workforce is employed by the non-agricultural micro enterprises (1-9 employees).They produce 68.4% of the total gross non-agricultural value-added (Ozar 2006) . Similarly, in Egypt, 39% of the labor force works in MSEs (ElMahdi 2006) . The latter with medium-sized enterprises account for over 90% of active enterprises in Egypt and contribute with over 80% of the GDP and to 75% of total employment (OECD 2010).
In the survey a detailed questionnaire with 322 questions was applied, and information about the entrepreneur, legal status of the enterprise, types of informality, production, employment, financing, etc. was collected. There are four questions on different types of informality: i) if the enterprise has registered with the industrial or commerce register; ii) if the enterprise has registered with the tax department (acquired a tax card or a card number); iii) if the enterprise has a business license; and iv) if the enterprise has joined any social insurance scheme. This is the reason why several measures of informality are used in the analysis. The first is the least restrictive as it only takes into account the industrial/commercial non-registration. The second measure adds to the first one all firms that do not acquire an official business license. The third measure (and the most restrictive) adds to the previous criteria all firms that neither acquire a tax card nor join any social insurance scheme. Fourth, following Taymaz (2009), we adopt the term "informal employment" to refer to those employees who are not registered with any social security organization. Accordingly, an "informal firm" is defined as a firm that employs informal employees. Furthermore, we construct a large measure of informality when the firm does not have at least one of the items that are mentioned above. Finally, using factor analysis, we construct an informality index that includes all the above variables 1 .
As shown in Table 1 and Figure 2 , according to the first definition of informality, the share of informal MSEs in Egypt is much higher than in Turkey (the former is 24.02%, while the latter is 4.74%).
Yet, the common aspect between the two countries is that formal firms are more productive than informal ones as shown in Table 2 . The productivity of informal firms is at most 51% the productivity of formal firms in Egypt, and 33% in Turkey. Moving to the gender aspect of MSEs, it is quite obvious that female-owned enterprises have been growing at rates similar to those of male-owned enterprises but their share remains quite low as shown in Table 3 (they represent 10.7% of total MSEs in Egypt and 6.7% in Turkey).
In Egypt, female-owned enterprises are also characterized by lower productivity than enterprises that are male-owned. Yet, the gap between males and females is less pronounced in formal firms than in informal ones. This is not the case in Turkey since productivity in female-owned firms is higher than in male-owned firms in both the formal and informal sectors. However, the share of informal female-owned firms in Turkey is higher than that in Egypt highlighting the fact that being female increases informality in Turkey.
In addition, as shown in Table 4 , formal firms produce more and achieve higher labor productivity (as measured by output per employee) since formal firms are 3.6 times more productive than informal ones in Egypt and 4.2 times more productive in Turkey. They use more capital intensive techniques, and pay higher wages. Moreover, entrepreneurs starting up formal firms are more educated and slightly older than their informal counterparts. Finally, formal firms survive longer especially in Egypt, where on average their average age is 13 years versus 8 years for informal firms. This difference is less pronounced in Turkey.
From presenting the stylized facts, we move to analyzing the role of the factors presented above in explaining productivity differentials by using firm level data.
Econometric Model
As discussed in the introduction, this paper aims to examine the impact of informality on productivity and output. To do so, we start by estimating the following regressions:
Where Ln(Output i )is defined as the logarithm of the firm's total output in local currency. Informal i is a dummy variable taking the value of 1 if the firm is informal and 0 otherwise.X 1 includes factors of production (labor, capital, raw materials and energy), infrastructure variables (water, electricity, phone, sewage, roads, transportation of goods and workers, daycare), competition variables (from imports, large, small and micro firms), whether the technology used is modern, the type of equipment the firm uses (electronic, electric and mechanical), access to finance (own savings or formal loans) and whether the firm is located in a cluster. In addition, we control for the owner's demographic characteristics such as age, gender, years of experience, level of education, urban/rural region and whether the owner is engaged in other business activities. Moving to equation 2, the dependent variable is the logarithm of the firm's productivity defined as total output per worker. Therefore, we excluded labor from the set of explanatory variables included in X 2 . ε 1 and ε 2 represent the discrepancy terms.
As a second step of the analysis, using the Chow test, we test whether the coefficients of our two linear regressions (formal and informal firms) are equal. We rejected the null hypothesis according to which there is no structural break. Therefore, given that we cannot pool the two datasets, we estimate a switching regression model for formal and informal firms to test if there are productivity differences between these two types of enterprises. The switching regression model assumes that an entrepreneur, given a set of his characteristics represented by Z, makes a decision to enter into either the informal or the formal sector. The entrepreneur adopts a specific production technology to produce the output due to the differences in operating conditions in the informal and formal sectors. The parameters of the production function will provide information about the sources of productivity difference.
Where I i denotes informality status of the i th firm (1 for informal, 0 for formal), X iis a vector of variables that determine the choice of informality, q ij (log) is the output (or productivity) of firm i under j (informal/formal), and Z is a vector of inputs (capital, labor, materials, all in log form). β1, β0 and γ are vectors of parameters to be estimated. It is assumed that u i , and have a trivariate normal distribution with mean vector zero and covariance matrix (
The impact of informality is given by:
Or equivalently:
Where φ and Φ are the density function and the cumulative distribution of a standard normal random variable. To improve identification, the selection model may include some exogenous variables that do not have any impact on output so that these variables are excluded from the production function.
Data
The data used in this project comes from the Micro and Small Enterprises surveys collected by the Economic Research Forum (ERF) in four selected countries of the MENA region: Egypt, Lebanon, Morocco and Turkey. The database consists of information on households and enterprises gathered from 5,000 questionnaires that were filled by MSEs in the selected countries (but only 3,000 in the case of Lebanon). The surveys were conducted between 2002 and 2004 in the four counties and were followed (except in the case of Lebanon) by follow-up surveys one year later to monitor the dynamics of the sector and highlight its progress. These datasets include a host of key variables that can be exploited to measure productivity, to assess different barriers that are faced by MSEs and to capture the status of formality. Hence, they provide a good fit for answering our research questions empirically. Surprisingly, despite the richness of this data, it has been underutilized in empirical work. Using it in this research represents a substantial contribution to the literature on MSEs in the MENA region.
For Egypt, we use the 2003 survey that consists of 4,958 enterprises. Some 89 percent of these enterprises are headed by males while only 10.47 are headed by females. The majority is located in urban areas. Similar figures are observed for Turkey. It consists of 5,000 enterprises intensively headed by males (93.12 percent) and 62.82 percent of them are located in urban areas. In the future versions of this paper, we will also make use of the two other MENA countries' data available: Morocco and Lebanon.
In the empirical analysis, we control for the employer's gender and region. We also make use of the access to infrastructure services variables that are available in the data such as access to water, electricity, telephone, sewage, roads, workers' transportation, goods' transportation and day care centers. Moreover, we control for the type of equipment the firm uses in its production process as well as the source of capital (formal loan, savings, etc...). Also, the analysis takes into consideration both the years of education and the type of education (general versus technical education) as well as whether the employer has any training/apprenticeship experience. As it is shown in the empirical results, competition is one of the main determinants of productivity. For this reason, we control for different sources as competition from imports, large firms, small firms or micro firms. Tables 6 and 7 present some descriptive statistics for Egypt and Turkey respectively. Tables 7 and 8 display the determinants of informality in Egypt and Turkey. We find that being a female owner increases the probability of informality in both countries. Informality decreases in urban regions, which is in line with our expectations as firms are more likely to register and to obtain a business license. On the source of initial capital at start-up, it is clear that own savings increases informality since the entrepreneur does not need an official paper to apply for a formal loan. By contrast, the latter increases formality.
Empirical Results

Determinants of Informality
Concerning the impact of age on informality, we find a U-type relationship between informality and age in Egypt and Turkey, because young entrepreneurs are more likely to start with informal activities and later switch to the formal sector. We also find that the probability of informality declines with the level of education and the prior vocational training of the entrepreneur. In Turkey, being located in a cluster in which there are neighboring enterprises engaged in related activities reduces informality since the firm may tend to operate formally. Surprisingly, this result does not hold in the Egyptian case since we found a positive coefficient for this variable. If the entrepreneur has several activities, then the probability of informality declines. Apparently, the more activities the entrepreneur has, the more likely they are performed formally. Finally, it is worth mentioning that the age of the firm has a negative impact on informality. This is in line with learning and lifecycle theories where young firms tend to start their life in the informal sector and gradually move to the formal sector. Therefore, the lifecycle of the firm matters for informality.
To illustrate the combined effect of the different determinants of informality, we carry out a simulation to estimate the informality probabilities of the firm that is least likely to be informal and one that is most likely to be informal. Based on the signs and sizes of the coefficients in the logistic equation, we define the least likely firm to be informal as a firm aged 10 years old, located in an urban area and belonging to a cluster. The owner is a never-married male aged 40 years old, has 10 years of experience, 20 years of education, and who had a previous training. The owner of the least likely firm to be informal owns other firms and his main source of finance is a formal loan. The predicted probability of being informal is five and zero percent in Egypt and Turkey respectively.
The firm most likely to be informal is a firm aged two years, located in a rural area and does not belong to a cluster. The owner is a 20 year old married female, has zero years of experience, five years of education, and never had any previous training. The owner of the most likely firm to be informal does not own other firms and his/her main source of finance comes from savings. The most likely to be informal profile has a probability of informality of 36 percent and 47 percent in Egypt and Turkey, respectively.
Results of the determinants of informality from the switching regression model (see Table 9 and 10) confirm the previous findings since almost all the variables have the expected sign and the same level of statistical significance. Moreover, we notice that formal firms are likely to have more endowments (in terms of labor and capital) than informal firms. This result is more pronounced in the Egyptian case than in the Turkish one. Finally, access to infrastructure (such as electricity and phone) seems to reduce the probability of informality since having an access to such services may require a business license or a commercial registration.
Determinants of Output and Productivity
As mentioned above, our aim is to assess the impact of informality on productivity of MSEs. Concerning the productivity levels in Egypt and Turkey, it is calculated by dividing the firm's current output by its number of workers. Table 11 and 12 show the determinants of firms' output (first column) and productivity (second column) for different definitions of informality in Egypt and Turkey. First, on the link between informality and productivity, we find that informality reduces both productivity and output. Therefore, informality seems to be an impediment to being more productive and this effect is more pronounced in Turkey than in Egypt. Second, it is quite clear that being located in urban area boosts productivity in Turkey. This may be explained by higher externalities coming from other firms which are located in urban areas as well. Similarly, access to roads and to transportation positively and significantly affects firms' productivity as they allow firms to better produce and market their products or serve a wider client base. Moreover, making use of modern technology in the production process leads to more productive firms, especially in Turkey. Interestingly, training, contrarily to education, has a statistically significant and positive impact on firms' productivity in Egypt. Since this training is specific to firms' activity, it helps the owner to better run his enterprise and hence increase its productivity. However, in Turkey, we find that whereas training does not have a significant impact, education of the entrepreneur is likely to boost output and productivity. Finally, whereas competition from imports, large and small firms does not affect firms' productivity in Egypt, competition from micro firms seems to have a strong impact. This is not surprising since products of the latter are complementary rather than substitutes. Goods and services provided by these micro firms are quite different in terms of quality, varieties, prices and target consumer. Note that most of the firms included in our sample are micro ones. In Turkey, the picture is not the same. Competition from imports, large and micro firms do have a significantly positive effect on MSEs' productivity. Moving to infrastructure aspects, in both Egypt and Turkey, having access to basic infrastructure such as roads, transportation, electricity, water, sewage, etc. is likely to affect the productivity of MSEs. In particular, access to road and to transportation seems to be essential.
Using the Chow test, we test whether the coefficients of our two linear regressions (formal and informal firms) are equal. We rejected the null hypothesis according to which there is no structural break. Therefore, given that we cannot pool the two datasets, we estimate a switching regression model for formal and informal firms to test if there are productivity differences between these two types of enterprises. The first model estimated includes only input variables (capital, labor and raw materials) as explanatory variables. Then variables related to infrastructure are added to the model. Finally, a comprehensive regression is run taking into account input variables, access to infrastructure, competition and the technology used.
In Egypt, the labor elasticity of output is higher for informal firms than for formal firms, i.e., the marginal product of labor is higher in informal firms. By contrast, the capital elasticity of output is higher for formal firms (see Table 13 and 14). This finding demonstrates how formal firms are more capital intensive than their informal counterparts. The coefficient of the intercept term in a model with only inputs measures the level of total factor productivity (TFP). A comparison of that coefficient for informal and formal firms shows that there isn't a substantial TFP gap between them given that the intercepts are not significant in most of the regressions. Surprisingly, when we use the larger definition of informality (where a firm is considered informal when it does not have either a tax card or a business license or commercial registration or social insurance scheme), formal firms seem to have a negative TFP that is statistically significant, while informal firms do not.
For Turkey, productivity differentials are more significant than for Egypt since formal firms are almost 166 percent more productive than informal firms. This result remains robust even when we use the larger definition of informality
Conclusion and Policy Recommendations
The objective of this paper is twofold. First, it aims to examine the impact of informality on productivity in the Middle East and North Africa (MENA) in order to identify existing barriers to formality. Second, it pinpoints factors that boost productivity of micro and small enterprises (MSE).
Using firm-level micro data from the Egyptian and Turkish micro and small enterprises surveys, we first find that the firm's age, and the entrepreneur's gender, age and education have a significant impact on the probability of belonging to the informal sector. In addition, we find a negative effect for informality on productivity in both Egypt and Turkey. While this result is sensitive to the estimation method for the Egyptian case, it remains robust for the Turkish one. Consequently, there is a clear and significant productivity differential between formal and informal firms in Turkey, but not in Egypt.
Governments should ensure the prevalence of the right conditions that encourage businesses to grow. A positive macroeconomic environment would encourage investment decisions and strengthen business owners' confidence. Such an environment features low inflation and low interest rates. Governments should also eliminate barriers that hinder business expansion plans, especially for MSEs. A lower total tax burden will free up business resources and improve the investment climate for MSEs. The burden of regulations and paperwork restrict business efficiency, undermine competitive advantages and add compliance costs to business operations. Reducing the regulatory burden and red tape will lower compliance costs for MSEs, thus supporting their prosperity. Inadequate access to financing can hinder investments and constrain the growth potential of MSEs. Governments should take measures to promote a higher level of competition in the financial services sector so that MSEs' ability to obtain credit financing is not compromised. 
Figure 3: Predicted Probability of Informality for the Reference Firm
Notes: (i) The firm that is least likely to be informal is a firm aged 10 years, located in an urban area and belonging to a cluster. The owner is a never-married male aged 40 years, has 10 years of experience, 20 years of education, and who has had previous training. The owner also owns other firms and the main source of finance is a formal loan.
(ii) The firm that is most likely to be informal is a firm aged 2 years, located in a rural area and does not belong to a cluster. The owner is an ever-married 20 year old female, has zero years of experience, five years of education, and no previous training. The owner does not own other firms and the main source of his/her finance comes from savings. (ii) *** p<0.01, ** p<0.05, * p<0.1. (iii) Informality is defined as firms who do not have at least of aspect of informality, i.e. not having a commercial registration, or a business license or a tax card or a social insurance scheme.
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